Comparative evaluation of automated and manual commercial DNA extraction methods for detection of Francisella tularensis DNA from suspensions and spiked swabs by real-time polymerase chain reaction.
This study evaluated commercial automated and manual DNA extraction methods for the isolation of Francisella tularensis DNA suitable for real-time polymerase chain reaction (PCR) analysis from cell suspensions and spiked cotton, foam, and polyester swabs. Two automated methods, the MagNA Pure Compact and the QIAcube, were compared to 4 manual methods, the IT 1-2-3 DNA sample purification kit, the MasterPure Complete DNA and RNA purification kit, the QIAamp DNA blood mini kit, and the UltraClean Microbial DNA isolation kit. The methods were compared using 6 F. tularensis strains representing the 2 subspecies which cause the majority of reported cases of tularemia in humans. Cell viability testing of the DNA extracts showed that all 6 extraction methods efficiently inactivated F. tularensis at concentrations of ≤10⁶ CFU/mL. Real-time PCR analysis using a multitarget 5' nuclease assay for F. tularensis revealed that the PCR sensitivity was equivalent using DNA extracted by the 2 automated methods and the manual MasterPure and QIAamp methods. These 4 methods resulted in significantly better levels of detection from bacterial suspensions and performed equivalently for spiked swab samples than the remaining 2. This study identifies optimal DNA extraction methods for processing swab specimens for the subsequent detection of F. tularensis DNA using real-time PCR assays. Furthermore, the results provide diagnostic laboratories with the option to select from 2 automated DNA extraction methods as suitable alternatives to manual methods for the isolation of DNA from F. tularensis.